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RIBBED CORE DUAL WALL STRUCTURE 
GENERAL FIELD OF THE INVENTION 

This invention relates to generally tubular articles such as cores for rolled goods 
like caipets and plastic film. It more particularly refers to such cores that are ligjit in 
weight and have unusually high crush resistance. It fiirther relates to decorative toy 
articles made from such tubular articles. 

BACKGROUND OF THE INVENTION 

Cores for all kinds of rolled goods, such as plastic film, carpeting, p^er products, 
and the like, are well known. In many instances, these cores are simply hollow 
cylindrical rolls of cardboard or other materials. In other cases, these cores may ba solid 
plastic, wood or metal rods. 

In one very old patent. United States 3,627,221, there is described a decorative 
end plug for rolled paper, such as newsprint. The end plug is made up of a centrally 
located opening for receiving an axially disposed shaft, a generally flat, solid, disc like 
portion 16 disposed radially about the shaft receiving axial opening 18, and a peripheral 
rim portion 20 disposed radially around the disc portion 16. From a consideration of Fig- 
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1 of this patent, it appears that a core 12 of the paper roll 10 is intended to fit about the 
rim portion 20. Put another way, the described end plug is intended to fit within the core 
of the roll of p^er and the shaft (unnumbered) that will support the assembly is intended 
to pass through the axial opening 18 in the end plug. 

The peripheral rim portion 20 of this disclosed cad plug appears to be composed 
of a **tr' shaped member that is made up of two concentric elements 26 and 30 that form 
the arms of the **IJ". A series of webs 34 and 36 ^pear to span the top of the **U". These 
webs and the arms of the **U" are so arranged as to form generally triangular areas or 
cells 38. This end plug is intended to help to support the ends of the paper roll on its 
cylindrical paper core. The depicted end plug is generally flat in cross section and is not 
discloseS to pass axiaily all the way through the paper roll or its cylindrical paper core. 
In fact, this end plug is characterized by having a diameter that is substantially larger than 
its depth, that is, it is a disk-like shape rather than a tube-like shape. The end plug is said 
to taper inwardly in thickness fi:om its periphery toward the central opening in order to 
increase its resiliency during its insertion into the end of the paper roll. The *221 patent 
says that the depicted flat, disc like end c^ may be made of molded plastic, such as 
polyethylene. It is clear that the depicted end cap is not suited to have paper or other flat 
goods rolled up on it, but is only suited to be inserted into the end of an aheady made roll 
of paper or the like. Despite the support that the end plug of the *221 patent may give to 
the ends of die internal tubular paper central tube, the paper core 12 must be self 
supporting and able to withstand the weight of the paper rolled thereon over substantially 
the whole of its length. 
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It is to be noted that the *221 patent states that the disclosed end plug is intended 
to help protect the aheady made roll from damage during loading and unloading and 
during transit, not during the making of the roll of paper. This distinguishes that end plug 
of the prior art from the core structure of the instant invention which is intended for use 
in creating the roll of flat goods, especially stretch or shrink wrap plastic film (hereafter 
generally refeired to as shrink wrap plastic film). The crush stress that is qjplied to the 
core by shrink wrap plastic fihn is substantially greater that what is applied by newsprint, 
and this stress increases with the amount of shrink wrap film that is woimd on the central 
core. It increases further with the shiinkability of the film being wound and with the 
speed of winding of the film. Therefore, modem wrapping techniques use solid cores to 
support most industrial sized rolling of flat goods, from carpet to plastic film. 

Solid wood plastic or steel rollers are quite heavy and add to the shipping costs of 
the material rolled on them. Further, solid cores of these materials are expensive and, 
although efforts at recycling have been attempted, they have not met with great success. 
The cost of the cores must then be added to the cost of the material that is wrapped on the 
cores. It is obvious that making the cores hollow and thin walled will substantially 
reduce their weigjit, and therefore their cost, and will also reduce the weight of the entire 
rolled product whereby reducing shipping costs as well. The problem with using hollow 
cores, however, is that hollow tubes necessarily have lower crush strength than solid 
cylinders of the same diameter and material. Further, and the thinner the walls of hollow 
cores, the less is their crush resistance. It has therefore been thought that the tradeoff 
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between the weight and cost of the core and the crush strength of the core was just 
something the art had to accept, with the proper core selected for each appUcation. 
OBJECTS AND DESCRIPTION OF THE INVENTION 

It is an important object of this invention to provide a hollow core tubular article, 
that can be used for, among other things, supporting roUed goods thereon. 

It is an object of this invOTtion to provide such a tubular article that is Ugjiter in 
weight than previous similar articles, and yet has a substantially higher crush resistance 
than has been achieved in the past 

ft is a further object of this invention to provide such a tubular article that has 
sufficient radial crush strength to support the stress of substantial quantiti^ of flat goods, 
particularly shrink wrap plastic film, thereon. 

It is another object of this invention to provide a method of making relatively 
inexpmsive, crush resistant hollow tubes that are suited for use as cores in supporting 
rolled flat goods. 

It is a still further object of this invention to provide novel means for improving 
the roundness'of tubular articles, particularly hollow tubular articles that are made by an 
extmsion method. 
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It is a still further object of this invention to provide an improved method of 
making tubular articles of substantial length that have more consistent diameters than has 
been achievable in the past 

It is still another object of this invention to make a novel entertainment or toy 
article that is derived from the hollow tubular articles made according to this invention. 

Other and additional objects of this invention will become apparent from a 
consideration of this entire specijScation, including the drawing hereof. 

In accord with and fulfilling these objects, one aspect of this invention is an 
elongatS hollow tubular article, sometimes referred to herein as a composite tube, 
comprising a smaller diameter inner, generally hollow, tubular element and a larger 
diameter outer, generally hollow tubular element with at least one web of material 
disposed between, and attached to, both the inner and outer elements. The mtennediate 
web(s) of material enable the inner and outer tubes to maintain their radial spacing from 
each other. Preferably there are a pluraKty of such webs of material disposed between, 
and attached to, both the iimer and outer elements or walls. These plm^ webs are 
suitably spaced from each other. Most preferably, these ribs or webs are substantially 
equidistantly spaced apart angularly (sometimes hererafler referred to as radially spaced 
apart ribs) within the toroidal area between the inner and the outer tubes. These plural 
webs or ribs are preferably disposed in locations such that at least some of them, and 
preferably all of them, contact, and siqyport, the radial spacing of botii the inner and outer 
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tubes, respectively, at locations where other such ribs also contact the inner and outer 
walls respectively. Put another way, each rib contacts the inner and outer tube and at the 
same time contacts, or at least is close to the point where the next adjacent rib also 
contacts, either the inner or the outer tubular wall, respectively. In one embodiment of 
this invention, this configuration causes a rib to be in contact with its next adjacent rib at 
the same time as it is id contact with one of the inner or outer tubes whereby forming 
generally triangular strut-like members. In another embodiment, this configuration 
causes a rib to be closely adjacent to its next adjacent rib at the point where it contacts 
either the inner or outer tubular wall whereby forming generally tr^ezoidal strut-like 
members. 

Preferably, each rib contacts both nbs that are next adjacent on each side thereof 
at the same time as it contacts the inner and outer tubular waUs, respectively, or is at least 
proximate to both of these next adjacent ribs at the point where it contacts both the inner 
and outer walls, respectively. This structure includes a rib structure between the inner 
and outer tubes where each rib and its next adjacent rib, together with the wall of the tube 
that is enclosed by the two next adjacent ribs, defines a series of substantially triangular 
or trapezoidal cells formed by one tube and two ribs each. These cells are not exactly 
triangular in cross section because the tube wall of the cell is arcuate and therefore the 
cross section of the cells is only approximately triangular or trapezoidal, respectively. 

It is a preference in the structure of the composite tube of this invention to slightly 
space the ribs apart at the points where they intersect the arcuate wall of one of the tubes. 
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In this manner, the preferred cellular structure, having a cross section that approximates a 
partially spherical trapezoid, is fonned. The slightly trapezoidal shape of the spacing 
cells has been found to be desirable and an improvement over the triangular cell cross 
section because, when the composite tube of this invention having generally trapezoidal 
cellular ribs is made by extrusion of molten plastic or metal material, an excess of the rib 
material does not accumulate at the point where the ribs contact the inner or outer tubular 
walls, respectively. 

It is preferred that each rib extend the whole length of the composite tubular 
article of this invention, and that it contact and be adhered to and support both of the 
inner and outer tubes, respectively, along its entire length. However, this is not an 
absolute requirement The ribs(s) may be attached to the inner and/or outer tubes at 
intemiittent areas so long as the total amount of attachment is sufficient to accomplish the 
purposes of this invention, that is to maintain substantially consistent spacing between the 
inner and outer tubes while at the same time providing sufficient radial support to avoid 
the composite tube being crushed by the flat form film or sheet material wound thereon. 

The rib(s) should preferably extend continuously fi-om one end of the composite 
tubular structure of this invention to the other, but this is not an absolute requirement. 
The rib(s) may be intermpted along their length, and/or, any one or more of them may 
extend only pait way along fee entire length of the composite article. It is important that 
the ribs as a collective whole extend substantially the entire length of the tubular article 
because where there are no ribs, there is no stmcture to maintain the spacing between the 
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inner and the outer tubes. Under these circumstances, the composite tubular article could 
be crushed and collapse, under the radial stress of the flat goods rolled thereon, whereby 
defeating the entire purpose of this invention. 

The ribs can be generally rectangular in cross section, but this geometric shape is 
not an absolute requirement of this invention. The ribs may have a triangular or 
trapezoidal, or any other desired, cross section. Further, although it is prefrared that the 
ribs be substantially constant in cross section and area over their entire length, the cross 
sectional area and/or geometry of the rib(s) may change over the Iragth of the composite 
tube. The geometry and cross section may also, or alternatively, change from rib to rib, 
as appropriate. Any combination of these parameters is considered to be within the scope 
of this invOTtion. 

The preferred mode of operation of this invention is to provide a plurality of ribs 
substantially uniformly angularly distributed about the periphery of the outside surface of 
the inner tube (and consequently about the inner surface of the outer tube). The cross 
section of each rib is preferably the same from rib to rib and along the entire length of the 
ribs, and is substantially rectangular. The cells formed between the next adjacent ribs and 
the walls of the inner and outer tubes may be generally triangular in cross section, but are 
preferably all substantially trapezoidal in cross section. 

It is well knovm that triangular shapes are the strongest stractural shapes for a 
given weight and type of material, and that the further the structure departs from a tme 
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triangle, the less rigid and strong is the resulting shape. Therefore, the trapezoidal shapes 
of this embodiment of this invention give up some of their strength in exchange for 
Ughter weight and lower cost (because of less material being used). It is therefore 
preferred that the length of the smaller leg of the trapezoid be no more than about 10% of 
the length of the longer leg of the trapezoid. Of course it will be realized that these 
trapezoidal legs that are being referred to here are not straight as in the real trapezoid 
geometric shape, but rather are segments of the arcuate walls of the iimer and outer tubes. 
The truss sections are therefore geometric shapes that approach a trapezoid, rather than 
actually being an exact trapezoid. 

The inner and outer walls are preferably concentric, but they may dqjart-from 
absolute'concentricity in that one or the other may be eccentric, that is not of circular 
cross section. In the alternative, the tubular walls may be out of concentricity by both of 
the tubular walls being of circular cross section but having centers that are not coincident 
The ribs must be of such a size and shape as to follow any eccentricity that may exist. 
The tenn "concentric'* will be applied to the inner and outer tubes of this invention in this 
specification and the claims appended hereto in this broad sense, that is sufficiently 
concentric to accomplish the purposes of this invention, but not necessarily absolutely 
concentric. The term, "concentric" should therefore not be taken as a structural limitation 
on the articles of this invention but rather as a description of the relationship between the 
walls as beinginn^ and outer. 
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The inner and outer walls of the composite tubes of this invention may be the 
same or different, but are preferably of circular cross section. Their cross sections may 
be of other shapes, such as elliptical, or for that matter any shape that suits the ultimate 
use to which the core will be put Of great important to the article of this invention is the 
disposition of longitudinal ribs between, and joining, the inner and outer tubes, and 
supporting each of them* The combination of the "off-radial" disposition of the 
longitudinal ribs (that is to form generally tr^ezoidal truss cells), and the inner and outer 
tubular walls creates a structure that withstands substantially greater crushing forces than 
would either the inner or the outer walls by themselves, or even a single wall having the 
thickness of the inner and outer tubes combined, 

fhese above describe ribbed hollow wall cylindrical cores have performed very 
well in tests conducted to determine their crush resistance. It has been found that the 
"off-radial'* ribbed (trapezoidal) stmcture is substantially stronger and more crush 
resistant that a hollow wall core with only spaced radial ribs. It has been foimd, howev^- 
that when the bi-wall composite tube of this invention is squeezed between flat plates, 
such as is approximated by closing the jaws of a vise, the mode of failure of the structure 
is a buckling of some of the inner and outer tube wall segments between the ribs (off- 
radial or radial) that are proximate to the jaws of the vise. The forces acting on the 
hollow wall cores when pressed between flat, diametrically opposed plates is to compress 
the outer wall -of the portions of the core that are in contact with the pressure plates pf the 
vise, and to compress the inner wall in those locations that are 90° from the points where 
the pressure is being applied. It is these specific inner and outer wall segments. 
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respectively, tiiat buckle first. Where the ribs are generally longitudinal in disposition, 
the wall buckling progresses all the way down the length of the composite structure of 
this invention between the ribs as aforesaid. 

According to a naost preferred aspect of this invention, therefore, the ribs are 
disposed in a helical pattern along the length of the toroidal space between the inner and 
the outer tubes. In this manner, a buckling of any one rib element, by reason of pressure 
being applied in the radial direction betwem flat plates, will not have an unimpeded 
longitudinal path from one end of the composite tube structure of this invention to the 
other. Rather, as the ribs pass hehcally about the hollow inner wall, they form places 
whore they will be disposed directly in the path of the pressure being applied by the 
opposing flat plates as aforesaid, and will thereby act as a stop to the progression of 
buckling. 

An unexpect^ advantage of composite tube of this invention, having helical ribs 
as aforesaid, is that they unobviously show better consistency of diametral dimension, 
e.g. the rotmdness, in the case of a circular cylindrical composite tube, as compared to 
composite tubes made using ribs that are merely longitudinal, and not helically disposed 
about ttie length of the composite tube, assuming the manufacturing precision is the same 
in both cases. In the case of helical ribbed composite tubes of this invention, these.same 
considerations' apply regardless of the cross sectional shape of the ribs, or their being 
radial or off-radial, as has been described herein. 
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The helical ribs can be disposed radially between the inner and outer walls in a 
position that is normal to both walls. They are preferably disposed "off-radial" so as to 
form helically disposed triangular or trapezoidal trusses. They can most preferably be 
disposed so as to form substantially trapezoidal truss shapes as aforesaid. In all of-these 
cases, the same considerations as have been set forth above apply. 

Producing helically ribbed twin walled composite tubular structures is not an easy 
accomplishment. Conventionally, the inner and outer tubes are extruded in a Imear 
direction, with the inner and outer tubes being generally concentric to each other. The rib 
forming material is disposed by simultaneous extrusion in the same maimer as in making 
longitudinal radial or "off-radial" ribs. Immediately upon the extrudate emerging from 
the extruder die, and before the extrudate has had an opportunity to harden, such as by 
cooling, the hollow walled composite tube is simultaneously taken away and twisted at a 
speed sufiBcient to draw down the walls to their desired final thickness as well as form the 
ribs into their desired helical pitch- The speed of extrusion and the speed of twisting of 
the extradate must be closely coordinated to insure that the helical ribs are properly 
formed. 

In making a product with helical ribs» it is necessary to provide relative rotation of 
the extruded product as it exits the die. This can be done in either of two ways: rotate the 
die while pulling the molten composite tube straight out in an axial direction, or keq) the 
die stationary and rotate or twist the exiting composite tube as it is pulled away from the 
die. The technique of rotating the die is weU known in the plastics extrusion industry and 
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is quite applicable here. However, it has been found that the better approach is to 
maintain the die in a stationary condition and rotate the extruded composite tube. This 
can be accomplished by twisting the exiting tube to produce helical rib forms. It is 
preferred to accomplish this by using a novel mechanism that is described below. 

The novel puller of this invention comprises a belt wound helically around the 
extruded tabular product As the belt is driven, it pulls the tube downstream and 
simultaneously rotates it. One difficulty encountered by this operation is that the tension 
on the belt inherently applies sideways forces that tend to bend the tube. According to 
another aspect of this invention, this problem is solved by applying a second belt 
intertwined with the first belt, that exerts a longitudinal force in the same direction, but is 
out of phase with the first belt such that the sideways forces it applies to the tubular 
product are directly opposite to those of the first belt, effectively countering the bending 
forces being exerted by the first belt This operation has the added advantage of applying 
a generally uniform radial sque^e so there is no flattCTing of the tube during pulling and 
twisting it. 

The extrudate material may be plastic or metal* Polyethylene and polystyrene 
have woriced well but there does not appear to be any specific limitation on the nature of 
the material being used to make the hollow wall cores of this invention so long as it is 
reasonably extmdable. The extrudability of the material is the prime consideration. Any 
material that extrudes well and solidified feirly r^idly, but not instantaneously, will 
serve as a suitable material firom which to make the hollow wall composite tubes of this 
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invention. If needed, auxiliary heat may be applied to maintain the extraded composite 
tube at the proper temperature to permit it to be rotated to form the ribs into helices. 

It is considered to be within the scope of this invention to make the inner and 
outer tubes of different materials, respectively. The ribs may be made of the same 
material as either the inner or the outer tube, or of a completely different material. 

As the composite tubular structure of this invention is made, it is preferably cut 
into lengths, as appropriate. It may also be coiled into a substantially endless length of 
composite tubing as is conventional in the art Also, as is conventionally done, the tube 
can be cut without stopping the extrusion by using a cutter that may be suitably mounted 
to a carnage that travels along with the moving tube. However, because the advancing 
tube is also rotating, provision must be made to have the carriage move linearly at the 
same linear speed as the tube, yet allow the tube to rotate relative to the carnage. One 
way that this can be done is by using a set of wheels on the carriage with their axes 
parallel to the tube axis, to clamp the tube during cutting. If it is permitted or desirable to 
stop the extrusion process a non-helical cutter may be used. 

It has also unexpectedly been found that the composite tube of this invention is a 
suitable starting material from which to produce a novel toy. It has been found that it is 
possible to cut the composite tube of this invration about a helical path while it is being 
longitudinally extruded, or thereafter, with or without imparting helical twist to the ribs 
thereof This novel product is an unusually decorative "slinky". If the composite tube of 
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this invention is cut along a helical line with a relatively short flight, the resulting article 
has the resiliency of a spring and can be suitably stretched and/or compressed in an axial 
direction. This article has flights that have a cross section that includes some nimiber of 
ribs that have been cut along wifli the rest of the composite tube. On the other hand, if 
the helical cutter has the same flight as the helical ribs, it is possible to make a slinky 
with a continuous toroidal rib. The ribs maintain the spacing between the inner and the 
outer tube of each fight of the cut helix. It will be clear that the direction and flight 
distance of the helical cut must be coordinated with the pulling and twisting forces that 
are being applied to the extruded tube so that there is sufBcient rib material to maintain 
the integrity of the composite walled structure in its spring shape. 

^he above and the following descriptions of the instant invention in all of its 
aspects has been exemplified by the use of one inner and one outer wall to form the 
composite tubular article hereof It should be clear that this is not a limitation on the 
scope of this invention, but rather is illustrative thereof. A composite tubular structure 
with more than two walls is contemplated by this invention, and the entire disclosure 
hereof shoidd be read with this in mind. 

BRIEF DESCRmON OF THE DRAWINGS 

Fig. 1 is a perspective view of a hollow two walled tubular article with radial ribs; 
Fig. 2 is a perspective view of a hollow two walled tubular article with "off- 
radial" ribs forming generally triangular truss members; 
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Fig. 3 is a perspective view, with portions cut away, of a hollow two walled 
tubular article with helically disposed "off-radial'* ribs forming triangular truss members; 

Fig. 4 is a perspective view of a hollow two walled article with "off-radial" ribs 
arranged to form trapezoidal truss members; 

Fig. 5 is a top view of an apparatus suited to pull tubular extrusions away fix>m the 
extruder and twist the same into a helical form suited to forming the product shown in 
Fig.3; 

Fig. 6 is a front elevation of the apparatus shown in Fig. 5; 

Fig. 7 is a top view of an ^paratus using two intertwined pullers to pull tubular 

extrusions away from the extruder and twist the same into a helical form suited to 

forming the product shown in Fig.3 without exerting imdue sideways forces on the tube; 
••1. 

Fig, 8 is a front elevation of the apparatus shown m Fig. 7 

Fig. 9 is a perspective view of a "slinky" spring like article according to this 
invention; and 

Fig. 10 is a sectional end view of a cutter acting on the composite tube of this 
invention 

DETAILED DESCRIPITON OF TffiS INVENTION 

Reference will now be made to the drawing, wherein like parts have been given 
like reference numbers. Referring to Fig. 1, a composite tube 10 according to this 
invention is made up of an inner tube 12, an outer tube 14 and a plurality of ribs 16 
therebetween.' Referring to Fig. 2, a modified composite tube 20 of this invention is 
made up of an inner tube 22, and outer tube 24, a set of "left handed" "off radial" ribs 26 
and an alternating set of right handed" "off-radial" ribs 28. Note that the combination of 
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the inner tube, the outer tube and the two sets of ribs forms generally triangular truss cells 
29. Referring to Fig. 4, a further modified composite tube 40 of this invention is made up 
of an inner tube 42, an outer tube 44, and a series of left and right handed alternating 
"off-radial ribs 46 and 48, respectively. Note that the left and right handed ribs contact 
and are joined to the inner and outer tubes, respectively, out of contact with each other. 
This is to be compared to the structure shown in Fig. 2 where the left and right handed 
ribs contact each other at the same place as they contact the inner and outer tubes, 
respectively. In Fig. 4, the truss cells 49 that have been created have a generally 
tTE^ezoidal cross section. 

Refeiring to Fig. 3, there is shown a composite tube 40 of this invention that has a 
cross section that is similar to that shown in Fig. 2. The composite tube 40, whose cross 
section was shown in Fig. 2, has been twisted to cause the ribs 46 and 48 to have a helical 
form. 

Referring to Figs. 5 and 6, there is shown an ^paratus for forming a composite 
tube having helical rib structures according to this invention. The extruded composite 
tube 50 is proceeding firom right to left in this figure. A driven belt 52 is relatively tightly 
wrapped around the composite tube 50 in a helical configuration, and means 54 are 
provided for driving the belt whereby twisting the composite tube such that the internal 
ribs (not shown in this figure) conform to the shape depicted in figure 3. 
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Figs. 7 and 8 show an apparatus that is similar to that shown in Figs. 5 and 6 but 
with two intertwined belts 62 and 62, both pulling and rotating the tube 50 in the same 
direction. The first belt 52 exerts lateral forces 52a and 52b on the tube 50 which are 
axially displaced from each other, thus providing a bending moment on the tube 50. The 
bending forces are exactly equal and opposite to, and are thereby canceled by, the forces 
62a and 62b that are being exerted by the belt 62, The result is that there is no total 
bending moment applied to the tube 50 by the twisting mechanism of this aspect of this 
invention. 

The nature of the material of the driving belt is not particularly critical. Its 
surface should have sufBcient coefBcient of friction relative to the material of the 
extruded composite tube that it will be able to drive the tube without crushing or marring 
its surface. In most instances, the surface of the drive belt will be smooth so that it does 
not mar the surface of the composite tube. However, the driving belt may be used to 
impart a profiling to the surface of the composite tube. 

Referring now to figures 7 and 8, there is shown a novel toy that is simply made 
from the composite tube of this invention. This toy is akin to a "slinky" and may be 
formed from the composite tube of this invention regardless of the material from which 
the tube has been fabricated. The composite tube 70 is made up of an inside wall 72, an 
outside wall 74, and ribs 76 disposed in supporting relationship therebetween, and 
forming suitably shaped truss cells 78. The composite tube 70 is suitable helically cut, 
using a rotating cutter 80 so as to form a helix 82 having a plurality of flights 84, The 
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helix can be stretched in a longitudinal directions in the same way that a spring is 
stretchabie, but it is reasonably rigid in the transverse direction. It is possible to make the 
ribs and the inner and outer tubes from the same materials and in the same colors. It is 
preferred, however, to make these elements of different color materials so as to add to 
their eye ^peal. 
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WHAT IS CLAIMED IN: 

L A composite tube comprising at least one axiaily elongated inner tubular 
wall, at least one axiaily elongated outer tubular wall spaced from said imer tubular wall 
and ribs disposed in the space between the inner and outer walls; wh^ein said ribs are 
joined to both said iimer and outer walls along a sufficient proportion of the axial length 
of said walls to maintain the spacing between said waUs. 

2. A composite tube as claimed in claim 1 wherein said inner and outer walls 
are concentric. 

3 . A composite tube as claimed in claim 1 wherein at least some of said ribs 
are substantially normal to said mner wall 

4. A composite tube as claimed in claim 1 wherein at least some of said ribs 
are disposed at an angle that differs from normal with respect to said inner tube. 

5. A composite tube as claimed in claim 4 wherein all of said ril5s are 
disposed at an angle that differs from normal with respect to said iimer tube. 

6. A composite tube as claimed in claim 4 wherein at least some of said ribs 
alternate in the direction of their angle with respect to normal to said inner tube. 
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7. A composite tube as claimed in claim 4 wherein at least some of said ribs 
are simultaneously contacted and adhered to at least one said inner and outer tubes, 
respectively, as well as to a next adjacent rib at substantially the same location of said rib 
and tube so as to form generally triangular longitudinal truss ceils. 

8. A composite tube as claimed in claim 7 wherein all of said ribs are 
alternately disposed at positive and negative angles away from nonnal with respect to 
said inner and outer tubes. 

9. A composite tube as claimed in claim 7 wherein said ribs are 
longitudinally contacted and adhered to both of said inner and outer tubes, respectively. 

10. A composite tube as claimed in claim 4 wherein at least some of said ribs 
are simultaneously contacted and adhered to at least one said inner and outer tubes, 
respectively, at a location that is spaced from the location where the next adjacent ribs are 
contacted with and adhered to said inner and outer tubes so as to form generally 
trapezoidal longitudinal truss cells. 

11. A composite tube as claimed in claim 10 wherein all of said ribs are 
alternately disposed at positive and negative angles away from normal with respect to 
said ixmer andT)uter tubes. 
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12. A composite tube as claimed in claim 1 wherein said ribs extend the entire 
longitudinal length of said composite tube. 

13. A composite tube as claimed in claim 1 wherein at least some of said ribs 
are disposed helically between said inner and outer tubes, 

14. A composite tube as claimed in claim 1 wherein all of said ribs are 
disposed helically between said inner and outer tubes. 

15. A composite tube as claimed in claim 1 consisting essentially of one inner 
tube and one outer tube* 

f6, A composite tube as claimed in claim 1 wherein said tubes are concentric 
and have a substantially circular cross section. 

17. A helically shaped article wherein at least some of the flights of said helix 
comprise an inner and an outer band spaced apart from each other with a plurality of ribs 
disposed therebetween in supporting relationship to said tubes, 

18. An article as claimed in claim 17 wherein said ribs are disposed 
substantially normal to said inner tube. 

19. An article as claimed in claim 17 wherein said ribs are disposed at an 
angle from normal to said inner band. 
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20. An article as claimed in claim 17 wherein alternating ribs are disposed at 
opposite angles from normal to said inner tube. 

21. A method of forming an elongated composite tube as claimed in claim 14 
comprising: 

co-extruding a smaller diameter tube and a larger diameter tube in concentric 
relation to each other, 

extruding a plurality of angularly spaced apart ribs so as to be disposed between, 
and in supporting relationship to, said smaller and larger tubes whereby forming a 
composite tube; and 

appljong an angular twist to said extruded composite tube while it is still iu a 
formable condition, whereby causing said ribs to become helically disposed and shaped 
relative to said smaller and larger diameter tubes. 
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AMENDED CLAIMS 

[received by the International Bureau on 19 January 2000 (19.0 LOO); 
original claims 1-21 replaced by new claims 1-24 (5 pages)] 

1 . A composite tube comprising at least one axially elongated, substantially 
rigid inner tubular wall, at least one axially dongated, siAstantially rigid outer tubular 
wall spaced from said iimer tabular wall, and a pimality of substantially rigid ribs 
disposed in the space between the inner and outer waUs; wherein at least same of said 
ribs are disposed at angles oth^ than petpaidicular to said inner and outer walls, and 
whereia at least some of said libs are joined to both said inner and outer walls along a 
sufficient portion of &e axial lengfli of said walls to mainTrriii fte ^uuang between said 
walls. 

2* A con^site tube as claimed in claim 1 wherdn said inner and outerwalls 
axe conc^itric. 

3. A composite tube as claimed in claim 1 i^onein some of said ribs are 
substantially normal to said iima: walL 

Cancel claim 4. 

A composite tube as claimed in claim 1 wberein aU of said ribs are 
disposed at an angje, that differs from peipmdicular, wife respect to said iimertube. 
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6. A composite tube as claimed in claim i wherein at least some of said ribs 
alternate in the direction of their angle wiih respect to normal to said inner tube, 

7. A conq)osite tube as claimed in claim 1 whcmn at least some of said ribs 
are sumiltaneoasly contacted and adhered to at least one said inner and outer tubes, 
r^ectively, as well as to anext adjacent rib at substantialiy the same location of said rib 
and tube so as to form genially triangular iongi^xdinal truss cdls. 

S. A composite tube as claimed in claim 7 wherein said ribs zr& 
longitadinally contacted and axihered to both of said kmer and outer txibes, respectively. 

9. A coni^site tube as claimed in claim 1 whe^in at least some of said ribs 
are simultaneously contacted and adhered to at least one said inner and out^ tubes, 
respectively, at a focation ihat is spaced fixmi the location where flie next adjacrat ribs aze 
contacted with and adhered to said inner and outer tubes so as to form gen^^ally 
longitudinal truss cells having a substantially trqiezoidal cross section. 

10. A composite tube as claimed in claim 9 wherein all of said ribs are 
^temately disposed at positive and negative angles aw^ fiom normal with respect to 

^ inner and onter tubes, 

A coiE^JOsite tube as claimed in claim 1 wherein said ribs extend the entire 
Tgfii of said composite tube. 
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12. A composite tube as claimed in claim 1 wherein at least some of said ribs 
are disposed helically between said inner and outCT tubes. 

13, A composite tube as claimed in claim 1 wherein aU of said ribs are 
disposed helically bdween said inner axid ont^ ^es. 

14* A conQiosite tube as claimed in claim 1 consistit^ essentially of one inner 
substantially rigid tube and one outer substantially rigid tube. 

15. A composite tube as claimed in claim 1 wherein ^d tubes are concentric 
and have a substantially circular cross section. 

16. A hehcaily shaped article whcrdn at least some of the fli^its of said hcHx 
comprise an inner and an outer band spaced apart fiom each other with a plurality of r3)s 
disposed thereb^ween in sopportiiigrelationsbip to said flights. 

17. An article as claimed in claim 16 wherein said ribs are disposed 
substantially perpendicular to said inner band. 

18. An article as claimed in claim 16 wh^eia said ribs are disposed at an 
angle from perpendicular to said inner band. 
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19. An article as claimed in claim 18 wherein alternating ribs are disposed at 
opposite angles from perpendicular to said inner band. 

20 A method of fonning an elongated composite tube conqpiising spaced 
^ait at least one inner and at least one outer walls and libs heUcally disposed hetweea 
said inner and outer walls in supporting and supported relation to said ribs, wherein said 
method comprises: 

co-octruding a smaller diameter tube and a larger diam^ tube in concenlric 

relation to each other; 

t^rrtTvAmz aplnraHty of ladiaDy spaced apart ribs so as to dispose them between, 
and in supportmg idationdjip to, sad smaller and larger tubes whereby forming a 
composite tub^ and 

allying a radial twist to said extruded composite tube while it is still m a 
fotmable condition, by causing said walls to axiaUy rotate relative to the axis of 
extrasion; wherdjy causing said ribs to become helically disposed and shaped relative to 
at least two adjacent of said wails along at least a poitioa of «i«r axial iengfli. 

21. A composite tube as clmmed in claim 7 whwein all of said ribs ate 
ahranately disposed at positive and negative angles, respectively, witti respect to a 
TpCTidicular to said walls. 

\ A method as claimed in claim 20, wberan said walls are concOTtiic, 
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23« A method as claimed in claim 20 whcrdn a cross section of at least one of 
said tubes is substantially circular. 

24. A mediod as claimed in claim 20 wiierein at least some of said nbs are 
angularly disposed relativa to a pccpendicnlar to at least one of said tubes, and whexein 
adjacent ribs are disposed are altematitis positive and negasive angular relationsbip with 
said pcrpendicalar. 
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STATEMENT UNDER ARTICLE 19 



Favorable consideration of this iqjpiication is solicited. 

aaim 1 has been amended to more particularly define the instant invention. 
Claim 3 has been amended to delete "at leasf ' therefiom. Qaim 4 has been canceled 
since its subject matter has been incoipoiated into claim 1. The dependencies of claims 
5 6 7 and 9 have been change for consistency. Claim 21 has beoi added depfflident fixmi 
claim 1 and specifically claiming that the ribs are at alternating angles with respect to a 
perpendicular to the tubes. Claim 20 has been amended to better describe &e instant 

invented method of making the claimed producL Claim 22-24 have been added to show 
various piefored embodiments of the claimed method. 

The fonr (4) references cited by the examine have been consfdeied "and the 
claims of this ^Ucation amended to avoid the inadvertent applicability of Ihe 
disclosures of these references. Specifically, the instant invention is directed to multiple 
(donble or more) walled pipe having a relatively rigid outer wall, a relatively rigid iDner 
walL and a series of rigid ribs disposed between at least two of the walls at angles that 
diverge from the perpendicular, with respect to the walls. The broadest claims ate 
dire<^ to this scope of invention- Inapreftoedembo^ait, fceseribsarediqxjscdin 
a helical configuration and in a most preferred embodiment, the oppositely slanted helical 
libs arc joined to €he inside and outside, respectively of ont« and imi« tube walls so 
as to form triangular or tr^ezmdal cells fliat preferably extend helically between fte 
walls. More spedfic claims are directed to these aspects of this invention. 

Ntme of the cited jefercoces discloses a strectore as claimed, Spedfioatty, no 
dted reference shows the combmationof a rigid double walled pipe wifii ribs between the 
walls where the ribs are not perpendicular to the waDs, but raflier at an an^e wifli respect 
to the perpendicular to ihe walls. Certainly, no reference discloses that socih ribs are 
helically shaped. No cited reference discloses such a double walled pqjc wifii a smooth 
outer walL 

The Soremen patratt discloses a collapsible hose, hi order for fee hose to 
collapse, the ribs too must be in a bcndable form. This is particulariy tme of the 
embodiment shown in Fig. 3 of ihe reference. Note cofamn 2 where these ribs are 
referred to as fl«adble retainer members. By wjgr of contrast, fiie instant libs must be 
lirid. It is clear feat the differences b^ween the structme disclosed by the reference and 
that offee instant ^licaJiDn are due to the different uses to x^chfeey will be put The 
reference structure is for a suction fire hose. It must be flexible and be able to collapse 
for storage on a truck bed. It must withstand ejq)ansive forces actmg on it by fee water 
bang sucked thaeferou^ The instant claimed article is directed to a core structure for 
nse in wrapping flat, dieeflilMniatmals, such as jdastic film- K necessarily must be rigid 
and resist bang crushed because of fee conqwessive eCGwt of fee material wound on fee 
rolL Because of fee different structures of fee tubes being siqiported and fee uses to 
winch feese article are being put, their structure is necessarily different One could no 
mtwe effectively vnnd plastic shrink wrap fihn on a fire hose fean <me could efl5d«Jtly 
pass fire water around a corner througji the rigid stnicture of fee iiistentinventioiL Itisto 
be noted, howev^, that fee instant invented structure wife a set of hdical ribs could find 
good use as a very strong fire hose. 

No refeience disdoses the mefeod of making such a double waUcd pipe as 
claimed where fee walls (that is fee vdiole odrudate) are rotated relative to fee axis of 
cxtruaonsoastotwistfeeribsintoahehcalfoim. No refiaoice has been dted for feis 

proposition. 
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One use of thfe doiible walled pipe is that it can be cut following the helical 
pattern of the ribs, or acrcss the helical pattern of the ribs, to foim a slinky like toy. More 
importantly, one significant use of this prodnot is as a core upon ^ch can be wound 
plastic fihn, carpet, te3ctile material, paper and other flat goods. This double walled core 
is very light weight and has unexpectedly hi^ crush resistance on a weight basis, 
Neither of these uses is disclosed m any cited reference. 

It is therefore urged that die instant claims be identified as being allowable. 
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DECLARATION AND POWER OF ATTORNEY 

iL below narn-d inv^cor, I hereby d&ciare that; 
My 1 fis idej3ce, j>Qst cliHce and citLzenship are as stated below next to my name, 

i faeli^^ve, I ara The oris^inal, f^ist ^md sole inventoi (if o«Jy one mme {5 listed ^?eiow) or an origmul, fij-st anri pmt inventor (if pliJj^il 
names are iiited bdow) of the; s^ubjea matrer cUimed and for which a. patesnt is sought tm the invcoitioii eontl^id RIBBED C X^kS: 
OUAL WA> 1 QTPT7C T1IRE. the specification oi>Mch 

ii attached llL^t^t6. 

i hereby .^itc ihai I have reviewed and Urtderstand the coments of the ^ibovc identified spscification^ mclnditLg the claim^^ 
.-imeiidcd by 5ny iiiieadmem referred to above, 

T ackaowJcdge the duty to distlofic mfomstion which known to me to be materkl to patentability in actordance with Titk 37, 
i 'ode of Federal Reguiitions, Section L56„ 

I hereby claim fbxeign priority benefits undei' Titlt! 'J5, United States Code, Sc^idon 1 19(a)-fd) or Stciion 365 (b> of any fgcci^ 
appiic;ttiaii(a) for patent or inverttor's certificate or Section ^^^(a) of any PCT btematjorial applic^aiion which designated at least 
one co^miiy oiher than United States, listed below and have also identified below any fordgn application for ^-dV^tLi or 
inventor':' ccrtiilcare having a filing date before that of the application on -which prinriiy is claimed; 

Prior Foi cign ApplicatioD(s); 

Numbfar Country 

PCT;us99/i7I72 wo 

f iiereby claim \ht benefit under 35 USC §119(i;) ol any United States provisional application(s) listed below. 

Prior Providon^ii Application(s): 
rlppUcatioo Nu mber Filing Date 

60/101,035 September Z5. 199S 

60/096,237 /Vujpnst 12, 199S 

I h<>.u^h> claim the benefii under Title 35, United ??tate5 Code, Sticiion 170 of any U;uted Stetes 3pplTcation(s), or Section '^6S(c) q1 
,'=.ny PCT iiiTernarionnl application designating the United States^ listed below and, insofar as die subject matter of each of the 
claims 01 ihis application not disclosed in tlit prior United Stales or PCT international application in the msnnyi provided by tbe 
first p^iigraph of Tith^ 55, United States Code, Section 1 ]2, 1 acknowledge the dllty to disclose maierial information ui> defined in 
Title 37, C "ode of Federal KtguisdanSj Section 1 b(> wliich occurred betweLTi the filing date of the pnor apphcation and the naiionaj 
or PCT mtematfonal filing, date of this application: 

Prior U. Apiiljcatiaii(s); 

Serial Nnnttu:;!- Filing Da re Stams 

i h^iehy decl-^rc: diai all staiements made herein of -my own Jcnowledgc aie tru^x ^md that all starement:; made on information iad 
belifif are believed to be true; and 3iirther that these slatem^ts were made with the knowledge that willful false siaiements and the 
like so made arc punishable by fmc or imprisonment, or both, under Section 1001 oi Title l^f of the United States Code and that 
such wiliM false scatemi'-nts may jeopardize the validity of the application or any patent issvieij theieon. 
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I hcicby ctppoitir die foJlov^'mg atton]iey(s) mn^Jot agenx(s): AilaTi M. Lowe, Reg. No. 19,641; Israel Gopstem, Rc^. No. 27^33; 
r^i>Tu:;3m_L J. i-ittUprni^-m, Reg. No. 29p 10; Kenneth M. Bemer. keg. No. 37.0951 Midjacl G. Gubnan. Reg. No. 1 9 I M uiid lUady 
Vor3n"h:oc1i*, -Rt^g. No, 42,940, cill of 

LOWE HAUPTMAN GOPSTEIN GlLMAN & BERNER, LLP 
1 700 DiagoEJEil Road, Suits 310 
AJexandrk^ Virginia 22314 

witii iijll power of suh-^ntiition and revocation^ ro prosecute this application and to transact al! business m the PHtiint md 
Trademark Office connected ihere^vitti, and all fi^turt; coirespondfince should be addresicrd to tliem. 
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